Aspergillus oryzae is the most important fungus for the traditional fermentation in China and is particularly important in soy sauce fermentation. We report the 36,547,279-bp draft genome sequence of A. oryzae 3.042 and compared it to the published genome sequence of A. oryzae RIB40.
T
he filamentous fungus Aspergillus oryzae is well known for its capacity to secrete large amounts of hydrolytic enzymes, such as protease, cellulose, and amylase (2, 6) . A. oryzae strain 3.042, originally isolated from soil, is extensively used for the production of both soy sauce and other fermented foods in China (7).
The genome sequence of A. oryzae strain 3.042 was determined with a combined strategy using Roche 454 and Solexa paired-end, and Solexa mate-paired sequencing technology. The paired-end reads (2,560 Mbp; 70-X coverage) and mate-paired reads (2, 867 Mbp; 77ϫ coverage) generated by Solexa sequencer were assembled by SOAPdenovo (4), and then the 454 reads (900 Mbp; 24ϫ coverage) and the split fragments of contigs generated by SOAPdenovo were used for hybrid assembly with the Newbler sequence assembler (version 2.3).
The draft genome of A. oryzae 3.042 consists of 225 sequence contigs with a total length of 36,547,279 bp and a GϩC content of 48%. The numbers of protein-coding genes and tRNAs predicted were 11,397 and 243. The average gene density is one gene per 1.911 kb. The protein-coding sequence occupies 44% of the sequenced portion of the genome of strain 3.042. An estimated total of 23,470 introns, ranging from 16 to 2,753 nucleotides long, with a mean length of 97 nucleotides, are distributed among 98% of strain 3.042 genes. Comparative genomic analysis was performed with the published genome of A. oryzae RIB40 (5).
With the availability of the draft genome sequence, the complete mitochondrial genome sequence of A. oryzae 3.042 was determined, representing a circular DNA molecule of 29,192 bp with a GϩC content of 26%. Compared to strain RIB40, most of the functional genes of strain 3.042 are conserved. We found hundreds of unique genes in strains 3.042 and RIB40. Some unique genes in the transport systems of the two strains, like the major facilitator superfamily (MFS) transporters, amino acid transporters, and predicted flavoprotein involved in K ϩ transport, were found, indicating that some different substrates can be transported into the cells and that the two strains may have different environmental adaptations (1). Strain 3.042 possesses one CipC protein that contributed to hyperbranching, whereas strain RIB40 has SNARE protein SED5, chitin synthase, etc., which may explain the phenotype differences between the two strains under the same culture conditions (3). We also found some unique genes related to ester formation and amino acid metabolism which make contributions to flavor formation.
In conclusion, the genome sequence of A. oryzae 3.042 provides new data with which to further explore gene-based functional mechanisms of A. oryzae. Moreover, comparative genomics analysis and functional genomics analysis would clarify the reasons for different transport systems and growth rates of the two strains and help trace flavor production by A. oryzae.
Nucleotide sequence accession number. The draft genome sequence and annotation information have been deposited in DDBJ/EMBL/GenBank under accession no. AKHY00000000. Contig 85 is labeled as a mitochondrion and is a complete circular mitochondrial sequence with no gaps under accession no. JX129489.
